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electrodes 1 1 and 21 are faced to each other after the metallic 
layers 31 and 32 are formed on the electrodes 11 and 21. 



(54) METHOD OF MOUNTING ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of mounting ft 



electronic component by which joining can be performed at fine - T ; \g£ 
pitches in a short time at a low temperature and highly reliable 
joints can be obtained. 

SOLUTION: In this method of mounting electronic component, ^ 

an electronic component 20 is mounted on a circuit board 10 by j t£ ; 

joining a circuit electrode 1 1 formed on the board 10 to a device fr i"Jj£^ 
electrode 21 formed on the component 20. The electrodes 11 

and 21 are joined to each other by solid-liquid diffusing low- r 

melting point metallic layers 31 and 32 into the electrodes 11 ! M^ '-' 

and 21 by melting the metallic layers 31 and 32 by heating and J'.i. h-Jp^ * 

pressurizing the layers 31 and 32 in a state where the r rBS 
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Sfelll** b if ©S«T ftT *»*r*i" it tb \t , « T <d (2) St^l ^ti5ffii«t 7 i 

[ 0 0 5 4 ] 
[ft 2 ] 

a , = r , z , (2) 

^40 irtdCJttSffi'dt/Hfii^A-^-SftAG^, »T« (3) SC T' £ ?> 
fr^cDX*, ( 2 ) 5£<S: fii T , (4)5£<Dj;5(-^15-?#-5o 
[ 0 0 5 5 ] 
[ft 3 ] 

A G | =RTlna , (3) 

[ 0 0 5 6 ] 
[ft 4 ] 

AG, = RTlnr ,+RTlnz , (4) 

rr-C, R (i ft ft: £ ft , TI4if6*ta*-C'fc5o itt, fl|cXtt3lt5SSx^^¥-A 
Gift, £tT© (5) attt; i^-ef 5, 
[ 0 0 5 7 ] 



(9) 
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[ft 5 ] 

AG, = X(1-X)(A, , + (1 - 2X)B 1J +C,,X(1-X)) (5) 

rrf, S n I nffl*S^^ffl»^, i!E©J; 5 t, I n<75|a^iiX=5 2 , 

S nffl8SttX = 4 8f*>5. 
[ 0 0 5 8 ] 

r. r. T* , i niCuiosfttttttLT (5) S©#{|Si:A ii = - i 2990, b 

i j = - 1 4 3 8 3 , C i j = 2 3 9 8 2 , X=0. 5 2 jftAt5i, 
[ 0 0 5 9 ] 

[ft 6 ] 10 

A.G, = -1 6 0 4. 6 2J/mol (6) 

# » iT, 5 . n m K , SntCuiOKlSttfttlLt, (5) SC<0##ft^A lj = - 
35479, B 1J = -19182, 0^=59493, X=0. 4 8 SrftAtS i > 
[ 0 0 6 0 ] 
[ ft 7 ] 

AG, = -5340. 6 5 J/mol (7) 

AS fe^So (3)At(6)SJ;9,In-CuKlS(r:fctt.5?5*a A £;fcft, (3) 
it i (7) it =fc 9 , Sn-CuS(£C»tf5jSia,l:*»5i, W T <£> (8) (9) & b 20 
45. It 1£ U , R=8. 3 1 4 [ J •mol" 1 -K" 1 ], T=700K ( 4 2 7 ) fc 5 

o 

[ 0 0 6 1 ] 
[ft 8 ] 

a A =exp (AG,/RT) =0. 8 3 5 (8) 

1 0 0 6 2 ] 
[ft 9 ] 

a B =exp (AG,/RT) =0. 6 3 2 (9) 

30 

»BHcii3»t5*Kia*S:x A » * , i: 1" *l tf , ^^^*JtJ A /J B l4^ HT© (10) , ( 
1 1) 5£-C*£H5 0 

[ 0 0 6 3 ] 

[ft 1 0 ] 

J A /J B =<a A P A /a B p B ) (M B /M A ) ,/J 

= ( 7 A X A P A / r B X B P B ) (m b /m a ) ,/j = z ( x A / x B ) do) 

[ 0 0 6 4 ] 

[ ft 1 1 ] 40 

z=(r A P A /r B P B )(M B /M A ) l/2 (10 

z.<D (1 0) , (l l) Z <Dm.it i i?*ffca-ifci&*5e0>£-£rottj* ( 

In<Djffi/?!c:% A =5 2, Sn(D«a^:x B =48) [C^L< & <5 ^feft $> 5 „ <fc o T , ( 
1 0 ) S t i3 T > I nOj}f 1M,= 114. 8 18, Sn<£>#^-g:M B =118. 7 1 
0 , a A =0. 835, a B =0. 632, Z = 1 SrftAUT, 

[ 0 0 6 5 ] 

[ ft 1 2 ] 

(Pa/Pb) = Z ( X A / 5C b ) ( a B / a A ) (M A /M 8 ) 1/2 =0. 81 (12) 
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# » ix S . LfciioT, £ © (1 2) SC^ifctltEi'SS i^i*#Tffft 
Kit', I n : Sn=52 : 4 8 £ ft 5 <fc 5 ft , C u _k ^ <£> S n I n & M> & <0 J&m & 

[ 0 0 6 6 ] 

ft *3 , ± IE 0> *f ft ffi Jfc ( p A / p B ) 14 , * * © 3«l » B» , HtOl2 

^t'-^^#^gro#^ N tni&mm.?-\?- j*<D^*;v*-(Dm&\z. x b tup a £ t as t? 

[ 0 0 6 7 ] 

^if^wK^^ft, *»wrtfcJiffi#^7 f -ena!§i#L*!9Jfe, nits. 
, iS * * ft: i- 5 *s , Kffi*©*fcte#*i-a«*©fi»*fc*a*#ft*j«»'*fcJ*tt* 

[ 0 0 6 8 ] 

3R»«oaflEJaJ:tJ«3lK# + oXffl*©v^irna»-jSrtr1W«PL-ctJ:< , pi? * ft] #p £ jja 

[ 0 0 6 9 ] 

* fc , I n-CuSJSfeiVS n-CuSl£l:t3lt5ffiia A< a B & jji 5 B£ (5) 

»c#i-6i;-*aniSj»*i:ii*i-3. 

[ 0 0 7 0 ] 

ft is, *36Wfc4sv^-Ctt, iilEw^#^ro^^«j^^wS)^jSS('jbMt5^«JEitroft 
[ 0 0 7 1 ] 

w <K> m , Mxtf, S n I nftS^^t feltS, I nfe iVS n ©*iB^SrW A> W B ( 
M * % ) -C ^ -f- t , « T © (13) , (14) it i ft 5 „ 
[ 0 0 7 2 ] 
1*13] 

Z A =1/(1+(W B /W A )(M A /M B )) 03) 

[ 0 0 7 3 ] 
[ft 1 4 ] 

X B =1/(1+(W A /W B )(M B /M A )) (14) 

Lfc^ot. ±E» (1 3) > (14) SS:, (10), (11) ac^ALT, I* 

i»*s:*itr A /r B [s. ht» ( i 5) sti^s. 

[ 0 0 7 4 ] 
[ft 1 5 ] 

r A /r B =(7 A % A p A /v B z B PB)(M A /M B ) l/s 

= (VaPa/YbPb) (M b /M a ) 1/2 (W a /W b ) (15) 

(13), ( 1 4 ) 3t *5 V» T , In<E>#^*M A =114. 8 18, S nO^fiM, 
= 118. 710, I n fi S % W A = 0 . 52, Sn<D£:ft%W B =0. 4 8 I'ftAtS 
i, % A = 0 . 528, Xb =0. 4 7 2 Sr # 5 . 
[ 0 0 7 5 ] 

l fc «s o t , (is) &<D£?.m ( r A / r b ) a 5 o . 52/0. 4 8 t 4 5 i 5 4 ( Y A 
pa/y bp b ) rotb^H-^i-S i , 
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[ 0 0 7 6 ] 
[ft 1 6 ] 

( V A P A / y B P B > = ( r A / r B ) (M B /M A ) 1/2 ( x ./ x A ) =0. 98 (16) 

ts'ftbftZo Lfciiot, r co (16) 3£*»fc-rjg*«*Xt53llftffii*3J:5** 
frTfif t5itt?> I n : Sn=52 : 4 8 t45±54, Cui^roSnl n * H 

[ 0 0 7 7 ] 

o 

[ 0 0 7 8 ] 
[ 0 0 7 9 ] 

* CO Id S f£ J: 9 , #A««^03K«ffi«)Si*saeYI:-r5i:, #AJR*^©*^«-*iS*^L, 20 
[ 0 0 8 0 ] 

4Ss£» I n > s n i ftt^RC u tfflS)S(c*3ltSgIiS^ftt5is, ifi g ^ ft: 2* JS 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

fttv^< » , Il|el|(0 7 , o-fe^t*S^t5S^«l4i«^7^ - fit 

5£ & *a *> -tir 5 t =t oa*S<lt'Si5, 
[ 0 0 8 3 ] 

-e # 5 i 5 K -f- z it * * & % % as , **wicj3«-*(£»A4t«Ji©»^*«fe«, ± 40 
« co ©J ffl g « fit as * a „ 

[ 0 0 8 4 ] 

& I- > HI 1 (a) I:/Ttfifi^t«l3 1, 32iS»l(ILfc«li>6 < Ell ( b ) ic ^ 
«T-gPp°p2 0^lH]K£«lO{|iJ^^ilj^-1i:, ffi»^i^JS»3 1, 3 2 |BI ± AS « 

« -r 5 ± 5 tilt 5 . 

[ 0 0 8 5 ] 

L T , r ro«§T\ 200 < CJy.Tr*JDiSSDH^ : fT/£5i:^ Ell ( c ) ^ 1" J; 5 i~ v 50 
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4K1K£&JKJ|3 1, 3 2 & mm L T ffi Ik M. & JR » 3 O h ft «3 , Mfc, lSVi 
fS«2 lf^HStttLt, mi ( d ) * J; 5 K: « a* ?T ft fc> ft 5 . 
[ 0 0 8 6 ] 

« *. tf , 7 y y ^ ^ y ^ # > y tt if z m ^ x ft tt b z t & x * s . * , a ffi 

db CD & « ifc ft l± , #y 7^*fflV>fcffi«l*3t(Cj; 19 iE flfc tc fr ft 5 r. t it X % 3 „ 
[ 0 0 8 7 ] 

li. iftfcJ:9,«*Ott^^«-^tcj3lt5-tt6«j*JB*a«-e*>S, 2 0 0-2 5 0 
•C^Jt^TiSST-fO^-^^pItet/iSOT*, 1^9,5 2 0^©iS<j^^ - i> $: V» Z. Z> Z. k 10 
a* T- £ 5 . i§ N IE Sc. S-S-BfrrofliSfiftWU (£tt£&JR«3l, 3 2fflI,S±!) 0 

~ 1 0 0 tia^fi«ffe5 r t^st tv\ 

[ 0 0 8 8 ] 

* fc , £ © H X ft* IS *5 V> T , (£»-6&*Jl3 0as, BKIil lSt/ifSi2 1 
iz , (6 j» j& & jS « ^ , ««f^££fc:H*ifc*-*-a*T?B¥Je©i*ffl, anjrafftsr ti? 

[ 0 0 8 9 ] 

r ft J; o x , Eli (d) tit J: 5 lc , S^^ro^-g-SincSJ^-Ctt:, S ® }i 3 5 a* 
, 4*Ht»-o^4IHT««Jii5. cw^-a-««3 5(i, <£> * * SB # a> t> # 20 

[ 0 0 9 0 ] 

LfeiSot, «E S H 3 5lltt, * W ^ & « a* S'J j& ® j£ £ ft T V> ft ^ <D T- , « -g- *B <D « 
[ 0 0 9 1 ] 

, m,mun, 1& & & & m <o # & iz x o x m t£ s & . a nr , lo-nott-fcs 

o 

[ 0 0 9 2 ] 30 

* fc , JPff^ftilttt, _L E ^ Sp ft a « , iiWf^ iotS 

* S ^ % ffH<ttlO-30MPat*5, 
[ 0 0 9 3 ] 

* ;fc , Jb IE © <t 5 . IHISf S 1 1 . l^tS2 KDilft^Ra^O. 4 — 1 0 u m 
fiL IS "C & ^4&^^4oV^Tfi % *^^icaBRI±3&sjj|ttatJgbT«^priBi:*5±5^JP 

~10 0MPaT*fe5 o 

[ 0 0 9 4 ] 40 

>i*3.Sfrfa^)J:5(->iSiB^&iR*3 1, 3 2 ^ . 2l«±(D^- &JRS£rKj££ii:T 

JftSrfrV^ 2 if JU_h<D g £ $ r £: ^ L , Z <D , 2 0 0 tHTt 

Jp ft JP JE S: fx 4 5 - t a* # * 

[ 0 0 9 5 ] 

IRtt « *. tt , S n m t I nit^?)45 2ii*©i^|:(l, 1 1 0-1 2 5 

[ 0 0 9 6 ] 
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[ 0 0 9 7 ] 

£ <0 % M 1& IB \Z. *J V T I* , 92 (a) fc >j* -f J: * IE , 1, ?S§ ^ « ffi 2 1 _k K 

»jfcStbfcffi»jfe£JIHJi3l, 3 2Sr«-^**rffi«*t>*«rfi : W 02 (b) t ^ 1" <£ 
0 \Z. , (Si»^^JR«3 1, 3 248M^5„ U T , E <D H T' , H 2 (c) IE 3% -J- <fc 

0 izmmmm l-x . i&m&&mm 3 1 , 3 2^i»^ttfii,g4si3 ott, it, 

El 2 (d) t ^ i" <£ 5 t > HI K « ffi 1 1 , ift«2 1 ») tRI^^i 3 

6 &Mf$.-r z& X- tamtam* ft ft o . 

[ 0 0 9 8 ] 10 

* Lt, f»ffi-g-&Ji3 6£^J#LfcQK iJD ffi K x. T , 02 (d) l^fi 5 * =f- 
SB Fb 2 0^{^it-r^7!; -y? y X is ? <T> ~- V K SB 4 Otiot, Sf«|ia2 0 £ , El 

2 (d) o*B]JHi:»oTt*i:«»S*5. 

[ 0 0 9 9 ] 

ax;fcjfc«a-©<£!fc£fc*JiS, ^ ttt L SB 3 6 a tiiotg^ajroflli^Ili^tiiL, 08S 

« a i i t*^m^2 i t (Dm&n t l-c , tM^4i3 e i, , & si e> <& m £ 

[0100] 20 

-h se (o sb tft »p ffi x m i- *5 ft s , f in & « 3 6 sr m-r 4 © 1 5 -r 5 n# m (4 , an f& *& a 

[0101] 

* *5 , r»Jg-g-S&lE*itt3, tBd^ilS 6«J?JI41~5 (im1?fc5rii5ffS 

ft sat* !&©lft#<D#j£tioT#^*T'?*fSi-3Eit>T-#3„ 
[oi 02] 

1 * m m ] 

[0103] 

itwi 

HI 1 t^1":*&£m^T«^SBp o n£|II&S&iit*glLfc 0 
[0104] 

* -f , t^-Stat ttlJfi*f 5/ySrfflV\ rro^lflsf -^±CSSi LTCu© 
[0105] 40 

it, tflfn2^m5l)!2jim, #ltf S4^m«Sn I n (III 1 7t) Srlf t 
[0106] 

r <£» t # , IfJifeiltli, I^ItLTSn I n O © & (I n : S n = 5 2 : 4 
8) & ^ , _k IE <7> (12) SCt*J»t5^*JEJt (pa/Pb) = 0. 8 1 t45 i 51-1 
**#Sr1W*U>!c*s&*Bt«:ffofe e ft *3 , Itit lil^ if- Altga?rffi v\ 3£ * 

^OS?Illl 0" 5 P a, & * i£ « fi 0 . 4 nm/m i ntlfofc. 
[0107] 

JH: , MtfZZ tltz S n I n |g CO j(a j£ £ . ilfVT'/KOii - AE S»f Ciot 50 
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M-<ti k In: Sn = 5 2 : 4 8 t4otJ3 9, Btt£-r3*£»J*<0{£»J&£* 
10 10 8] 

tLt, Hi (a) id * + ct 5 , 2fi#f y^ccu^y^i, 0ISSS(dc ulS 

©eS^^^tti, Hi (b) ^^i-<t5t-««SrS«*^:, mi ( c ) ^ i~ J: 5 

, Sn I n©»fi^ 2 0tSl\ 1 3 7 9 O M P a t\ 3 0 50? |H *P M *P BE 

[0109] 

CD JH , 01 (d) f J: 5 S n I n . CulS^^iCfit^, 4 1 SB 

5*SItfPIil:U»ffi|g^ Xiv^^nTt7^ff (EPMA) «fc s jR * 

[0110] 

H 86 09 2 

tt*tcJ:£{fijttjft*ftJ|0#jftlc*il'>-C, J:1E<0 (16) SC *3 *t * * ft BE Jt t S *« 

mitcD« (yapa/ybpb) = o. 9 8 t £ ? izmm^teft bj&^*ft<>fz£xf\-ten 

[0111] 

^e^^^:, f^StlfcSn I n # If CD I n : S n = 5 2 : 4 8 i4oT»!), S 

[01 12] 

* fc , HI (d) [C/Tf <t 5 , Sn I nfl, C u««^ — ^^^ffiflfc^ft 
, S5Jt^*atM«^0»»^J:SBfE«^i:, Xi-e^^art7^f (EPMA) Mi 

[0113] 

it«3 

[01 14] 
[0115] 

±W^tlf tlC t Lt, S nfO. 4 8 m m , I nfO. 5 2 m m ^ I {C ffl 

[0116] 

tLt, El l (a) ^ -T i 5 K , -^©cu^y^t, 0KSffi(OCuii 

^fil^r^^ttt, mi (b) [c^i-J:5t-«*SrS«*^r, III 2 OtTl 0f>K 
^ <S *P £ ?T l^, S n m t I nl^Bi^f tS n I n<Z>-&&«S:#fc 0 
[0117] 40 

* <0 » . mi (c) * J: 5 > S n I n^i^J: »5 2 Oti|V\ it* 1 3 7t, JE 
9 0 M P a -C , 3 Of>B!i)Di*J±Ltl^lf:o 

[0118] 

^£ CO , mi (d) * i" ± 5 . Sn I nit C u t ffi ^ ^-^^ ^ ffit $ , * PpI 

5*SItfi««ia«SSg^ Xj»-r>f ^P7t7>ff (EPMA) fc: ± S j» 

[0119] 
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* H S te » 8 til ffl t? # 5 o 
[0120] 

T, (a) «*BI±*:#rti (b) SHIi]±£jgtt S tffcttflk (c) JD&JJO 

o T » (a) m«W±*r»WS*fctt«» (b) ««R]±«:»ttS*fc:tKllU (c) M Wt 
JPJESrffifeo-CV^SS-a-SPW^li, ( d ) «^-SBfi.ro^Si)Sr ; fT^oTV> (e) ft 

[ W * <D R ] 



10 



[ 

1 
1 

2 
2 
3 
3 
3 
3 
4 0 



12 1] 

3 1, 3 2: 

: « * m u 95 



{6 St & J! Jf 



20 



[mi] 



2 ] 



iff 
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